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[METHOD FOR IMPROVING 
CONTACT HOLE PATTERNING] 

Background of Invention 

[0001 ] 1 .Field of the invention 

[0002] The present invention relates to a method for improving contact hole patterning, 
and more particularly, to a method of fabricating a contact hole with a post treatment 
process. 

[0003] 2. Description of the related art 

[0004] Since a liquid crystal display (LCD) has the advantages of portability, low power 
consumption, and low radiation, the LCD has been widely used in various portable 
information products, such as notebooks, personal digital assistants (PDA), etc. The 
LCD is gradually replacing the cathode ray tube (CRT) monitors of the conventional 
desktop computers. Among all kinds of LCDs, the thin film transistor liquid crystal 
display (TFT- LCD), which can drive pixels disposed on the liquid crystal display panel 
with an active matrix driving method, is therefore a major focus. 

[0005] In the fabricating process of the thin film transistor, an inter-layer dielectric (ILD) 
layer is disposed between the transistor and the metal layer thereon for isolating and 
protecting the electrical elements on the LCD panel. A plurality of contact holes are 
formed in the ILD layer so that the metal layer can be filled into the contact holes to 
electrically connect with the transistor or other electrical elements. Therefore, data 
signals can be transmitted to a source and a drain of the transistor through the metal 
layer inside the contact hole for controlling the operation of pixels in the LCD panel. 

[0006] please refer to Fig. 1 to Fig. 3, which are schematic diagrams of a method of 

fabricating a contact hole in an LCD panel 10 according to prior art. As shown in Fig. 1 , 
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the LCD panel 10 comprises a substrate 12, a conductive layer 14 disposed on the 
surface of the substrate 12, and a dielectric layer positioned on the conductive layer 
1 4. The LCD panel 1 0 can further comprises other electrical elements, such as a 
plurality of gate structures of driving transistors (not shown). The conductive layer 14 
serves as a source or a drain of the driving transistor. The dielectric layer 1 6 is used 
for isolating the driving transistor from other electric elements and providing a plane 
surface for the following process. In the conventional method of fabricating a contact . 
hole, a lithography process is first performed to form a photoresist layer 1 8 on the 
dielectric layer 16. The photoresist layer 18 comprises an opening 20 extending 
through to the surface of the dielectric layer 1 6 for defining the pattern and the 
position of the contact hole. 

[0007] As shown in Fig. 2, an etching process, such as a dry etching process or a wet 
etching process, is followed by using the photoresist layer 1 8 as a mask layer to 
remove parts of the dielectric layer 16 along the opening 20 and form a contact hole 
22 extending to the surface of the conductive layer 14. As shown in Fig. 3, after the 
photoresist layer 1 8 is stripped, a conductive material, such as a doped polysilicon or 
a metal layer, is filled into the contact hole 22 to form a conductive trace or a contact 
plug for electric connection of the driving transistor or other electric elements on the 
LCD panel 10. 

[0008] Since each driving transistor on the LCD panel 1 0 corresponds to a pixel, the 

electrical performance of each driving transistor determines the uniformity of the LCD 
panel 10 display. For improving the display performance of the LCD panel 10, a base 
solution with amine is used as a photoresist stripper (PR stripper) to remove the 
photoresist layer 1 8 on the LCD panel 10 uniformly so as to avoid the pollution 
caused by the residual photoresist layer 1 8. However, the conductive layer 14 in the 
bottom of the contact hole 22 is exposed to the amine-contained stripper when the 
photoresist layer is stripped. As a result, damage on the surface of the conductive 
layer 14 occurs very frequently. These will all result in point defects, which deteriorate 
the stability of data transmission and affect the reliability of products. 

Summary of Invention 

[0009] 

It is therefore a primary objective of the claimed invention to provide a method of 
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forming a contact hole on an LCD panel which comprises a post treatment process to 
form a protective layer on the conductive layer to solve the problem mentioned above. 

[0010] In a preferred embodiment of the claimed invention, an LCD panel comprises a 

substrate, a conductive layer disposed on the surface of the substrate, and a dielectric 
layer positioned on the substrate. First, a photoresist layer is formed on the dielectric 
layer. The photoresist layer comprises an opening extending through to the surface of 
the dielectric layer. Then, an etching process is performed to remove parts of the 
dielectric layer along the opening to form a contact hole extending to the surface of 
the conductive layer. A post treatment process is followed to form a protective layer 
on the conductive layer. After the photoresist layer is stripped, the protective layer is 
removed and a conductive trace electrically connected to the conductive layer through 
the contact hole is formed on the dielectric layer. 

[001 1] It is an advantage of the claimed invention that a post treatment process is 

performed to form a protective layer on the conductive layer to prevent the conductive 
layer from being exposed to amine-contained stripper. Therefore, the method of the 
claimed invention prevents damage on the conductive layer sufficiently and thereby 
improves the reliability of the products in advance. 

[0012] These and other objectives of the claimed invention will not doubt become 
obvious to those of ordinary skill in the art after reading the following detailed 
description of the preferred embodiment, which is illustrated in the various figures 
and drawings. 

Brief Description of Drawings 

[001 3] Fig.l to Fig. 3 are schematic diagrams of a method of fabricating a contact hole 
according to prior art. 

[0014] Fig.4 to Fig. 7 are schematic diagrams of a method of fabricating a contact hole 
according to the present invention. 

Detailed Description 

[0015] 

Please refer to Fig.4 to Fig. 7 of schematic diagrams of fabricating a contact hole 
on an LCD panel 1 10 according to the present invention. As shown in Fig.4, the LCD 
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panel 1 1 0 comprises a substrate 1 12, a plurality of transistors 1 1 8 disposed on the 
surface of the substrate 1 1 2, and an inter layer dielectric (ILD) layer 1 22 covering the 
transistors 1 1 8. Each of the transistors 1 1 8 is used as a driving transistor and 
comprises a metal gate 1 20 disposed on the surface of the substrate 1 1 2, a 
conductive layer 1 14 functioned as a source or drain positioned under the metal gate 
120, and a gate oxide layer 1 16 positioned between the conductive layer 1 14 and the 
metal gate 120. In the preferred embodiment of the present invention, the substrate 
1 12 comprises a silicon substrate or a glass substrate. The conductive layer 1 14 is 
made of a polysilicon layer or a doped polysilicon layer. The ILD layer 1 22 is 
composed of a dielectric layer such as a silicon nitride layer or a silicon oxide layer. In 
the method of the present invention, a lithography process is first performed to form 
a photoresist layer 124 on the ILD layer 122. The photoresist layer 124 comprises an 
opening 126 extending through to the surface of the ILD layer 122 to define the 
position and pattern of the contact hole. 

[001 6] As shown in Fig. 5, an etching process, such as a dry etching or a wet etching, is 
performed by using the photoresist layer 124 as a mask layer to remove parts of the 
ILD layer 1 22 to form a contact hole 129 extending to the surface of the conductive 
layer 1 14. After that, a post treatment process is performed to form a protective layer 
1 30 under the contact hole 1 28 covering on the surface of the conductive layer 114. 
The thickness of the protective layer 130 is less than 100 angstroms. In the preferred 
embodiment of the present invention, the thickness of the protective layer 130 is 
about 50 angstroms. 

[001 7] | n t | ie p re f errec | embodiment of the present invention, the post treatment process 
entails involves using UV light or excimer UV light to irradiate the LCD panel 1 10 so as 
to form an oxide layer on the surface of the conductive layer 1 1 4 to achieve the 
purpose of forming the protective layer 130. It is important that the purpose of the 
post treatment process is to form the protective layer 1 30 so as to prevent the 
conductive layer 1 14 from being exposed in the following process. Therefore, the post 
treatment process is not limited to the UV light irradiation mentioned above, but can 
be performed by different processes to form the protective layer 1 30 on the surface of 
the conductive layer 1 14 according to the requirements of the manufacturing process. 
For example, the post treatment process can be performed by using an ozone solution 
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to wash the surface of the conductive layer 1 14, utilizing a thermal oxidation process 
or an oxygen-contained plasma to oxidize the surface of the conductive layer 114, or 
exposing the conductive layer 1 14 to the atmosphere environment for more than 6 
hours to oxidize the surface of the conductive layer 1 14 so as to form the protective 
layer 130. 

[001 8] In addition, the post treatment process can be integrated with other processes in 
advance to simplify the manufacturing process and reduce the fabrication cost. For 
example, when a dry etching process is used to form the contact hole 1 28, the oxygen 
plasma can be added to the etching plasma used in the dry etching process so that 
the contact hole 1 28 and the protective layer 1 30 can be formed simultaneously. 

[001 9] As shown in Fig. 6, a base PR stripper such as an amine-containing base solution 
is used to wash the LCD panel 1 1 0 and strip the photoresist layer 1 24 on the LCD 
panel 1 1 0. After the photoresist layer is stripped, the protective layer 1 30 is removed. 
Then, a conductive material is deposited on the ILD layer 122. Parts of the conductive 
material is filled into the contact hole 128 and electrically connected to the conductive 
layer 124. Notice that the electrical connection can be made in different ways, as 
shown in Fig. 6 and Fig. 7. As shown in Fig. 6, a conductive trace 132 made of a 
conductive material is formed on ILD layer 122. Parts of the conductive trace 132 is 
filled into the contact hole 128 and electrically connected to the transistor 1 1 8. The 
conductive trace 132 serves as a data bus line for data transmission. Regarding Fig. 7, 
a contact plug 1 34 is formed inside the contact hole 1 28 by using a CVD process to 
deposit a conductive material into the contact hole 1 28. Therefore, the contact plug 
1 34 can be used for the electrical connection with external circuits in advance. In the 
preferred embodiment of the present invention, a dilute HF solution is used to remove 
the protective layer 1 30, followed by a CVD process to form the conductive trace 1 32. 
However, the present invention is not limited to the aforementioned process. Some 
other processes can be used to achieve the same purpose as the aforementioned 
process according to the requirements of the manufacturing process. For example, a 
spluttering process can be used to remove the protective layer 130 and form the 
conductive trace 1 32 or the contact plug 1 34 simultaneously. 

[0020] 

The present invention comprises a step of performing a post treatment process to 
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form a protective layer 1 30 on the conductive layer 1 1 4 after the contact hole 1 28 is 
formed. As a result, the damage on the conductive layer 1 14 caused by the base PR 
stripper during the stripping process can be avoided. In addition, although the 
aforementioned embodiment is focused on fabricating a contact hole on an LCD 
panel, it should be noted that the method of fabricating a contact hole according to 
the present invention can be applied to other fields in which contact holes are formed. 
For example, the method according to the present invention can be used to form a 
contact hole in a semiconductor wafer, and more particularly, in a semiconductor 
wafer with a metal layer which needs to strip the photoresist layer for defining the 
contact holes by using the base solution. 

[0021] In contrast with the prior art method of fabricating a contact hole, the present 

invention comprises a post treatment process after forming the contact hole so that a 
protective layer can be formed before the photoresist layer is stripped. As a result, the 
problem of the conductive layer being damaged by the base PR stripper in the 
conventional method can be avoided. In another words, the present invention 
improves the contact hole patterning sufficiently and increases the reliability of 
products and the stability of data transmission through the contact plug or conductive 
trace inside the contact hole. 

[0022] Those skilled in the art will readily observe that numerous modifications and 
alterations of the invention may be made while retaining the teachings of the 
invention. Accordingly, the above disclosure should be construed as limited only by 
the metes and bounds of appended claims. 
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